Small molecule-capped gold nanoparticles as potent antibacterial agents that target Gram-negative bacteria.
This report illustrates a new strategy in designing antibacterial agents--a series of commercially available compounds, amino-substituted pyrimidines (themselves completely inactive as antibiotics), when presented on gold nanoparticles (NPs), show antibacterial activities against multidrug-resistant clinical isolates, without external sources of energy such as IR. These pyrimidine-capped gold NPs exert their antibiotic actions via sequestration of magnesium or calcium ions to disrupt the bacterial cell membrane, resulting in leakage of cytoplasmic contents including nucleic acids from compromised cell membranes, and via interaction with DNA and inhibition of protein synthesis by internalized NPs. These amino-substituted pyrimidine-capped gold NPs induce bacterial resistance more slowly compared with conventional, small-molecule antibiotics and appear harmless to human cells; these NPs may hence be useful for clinical applications.